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xttitiSBk. 

KTIBHRSaMttf £ 016 § * 6 BBSM! k . 

imxm ] mtem i aww^ttu* tiffin 2 z> 
[M*ja3] ifriEsir^s^ttaia5kfriem2<o 

mtitzmmsffi 1 ^a^tttti^ xtm 2 <o 
*t£ig«s-£s i k timm 1 3 

[11*88 1 1 OffiSMWi* A 1 , Z r , T 

i, Ta, Si, WS3£VRuCD0-b^'fiXfrm££ 

tthrnm 1 *>fe»««7 owm*> 1 mzm.<r>&. 

'[M*89] A1 2 0 3 , Zr0 2 ,TiN,Ta 
N. Si0 2< SiN. Si ON. Si OF, WN, W 
Sifc < tt^Ru0 2 <?)3^v^1*n*>iaS:^'t«>-k 



k. 

XSk^ftfittSikSr^k-r&BJcK^S. .■ 
[IftCTIlll tWBJfflWr^tt* Al. Zr, Ti, 
Ta. S i . W:BJtfRuW5t>Vvffcj&»l8*&GXfc 

xt^W-rS-kSr^Stk-rsif^JRl 0 CigftOJ&K 

[H*js 12] y^<-i*rc«waHK*flB»fc. 
jS2<owi;y**ttflii/r, «r±k. m 

(CtSHM^Jifc. »2«>»l#Xfc J: 
X5(c#Jft-r$ i k * ««kr 5 JSR**. 
[HfcRJSl 3] $^^i«?^-k?-^Sk 

"tsinsa 1 2 fcE»oK«*ffi. 
[iii*jai 4 3 mi »±iflii2«wKr^«i»JK 

[M«fl 1 5 ] mm i a u z r . 

Ti.Ta, Si. W8J:tfRu«3fcVvWl* , l** 

afc^smssi 2*»tii*ai 4^iyl*»i*ce 

[i!*JBl6] Al 2 0 3 ,Zr0 2 ,TiN.Ta 
N. Si0 2 . SiN. SiON. SiOF.WN.W 
S ifcitfRuOz (Ooh^-ftlfrlMZfcl&t&Zt 

[000 1] 

[»!Hwiit6tt»»»] t i nk»* AL 

D (Atomic Layer Deposition) j££fJ#iL"t$JI'f 2> 
[0002] 

Skt-c. ws i (^y/xfyxwn , tin 

(f^yt^ h54 K) , TiSi (f-^y^U^ 

[0003]^*, i)Kfe*SMfc-&«9W4«a«fl»f 
(PVD) frJHvvaSHSfuo^fctf, Sifi^J:3t=r 
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zx\ t i urn x vmommfct&ztmftx' 
z zivmmm <cvd> ?fmt a z t mhixx v > 

[00 04] LfrL%tft>. CVDKioTi. BM. 

i%<%->x^h. i onmtxrnmmmfo 
^h&<r>wmmmmz®mx-bh . 

[0005]-^ Jl#&l8ff^Jlttl«II£ s?* 

iffl*, ALDfttf&SSfrO^ (^^5 5-130 
89 6#&fB30 . Lt^t, ±E&Sft#MI» 
fcfcvvttALD&£fijffl^i>£k##*^i^ Utt 
ttfctt, «*tfT i NR£jftK?£IRfCfc*. 
Hz 1 fttt^XAgSKU iW+J^-WcT i C 

nh 3 #xzmLxzn±.tzN<7>im : ?-®t:tmz-£ 
xziit>*Buti2itz. z<7>mft*m%.®mm-tz 

C00063 

imtfM&ixot-rmmi L&L%tft>. ald 
mmmix&mit&mmBfct&mzii. mtr 

*. 4fc, Cc»J:d*cJMt^Ji*«»t6Bfc:tt. 

[0007] *%wifrfrz>mmzj&*x%ztit: to 

[0008] 

k. imi-vyrt-mzmibti, mi^mm^fxim 

l^a^tttbgi5t{iM=5rl»fiatg{t^n. H2«o 

«i^^ttai-r-i.^2^a^xttaia5k. i-na^ts 

m&&b*mi* mmwiimmm&tmxm 
WLZ&m-ttztfb. munz. mcomwzizxz 
ms^mt. ^oumtfxizi&mTmkz&mz 

[0009] ttz. *$mt* f-^y^-rttiitajLfc 



uz&m+miwmiz&itLixtmzit* ztizm 
[0010]$ uz, ++>'<-tr?m.0) 

J&10jt^;#X£J:|>JjUI^;fk. m2<7)«iffl^tJ; 

* wp* k iwzmmh z t zwsnt -timx 

[0011] *mHz£tUtt , ALDffi^fflfflLTlSJg 

«^xttai**fc**i-wijii 1 <wm#xt5£v% 2 
<Mm#z&>tmL. mmmttmmmitxmmz 

iSa^.-y^y^^fflV^-rk. 
aS«±tclR10«fflWrx4:»20«!a^i:*X. 
5fc«&LT, mo»?*£J:l>*SWIk. 312 
<0*JUI#* fe «* 4 IWMfc fcSSfcHMW 6 £ k **T 

* s . * * . w&3ffimi,z j m<nmfe3&f Lizvm 
x'%m*'€ocox\ -mzmmmnmfocoimmmt: 

o z k #-e# . £.mmm#>& zbtfx-zi. 
[0012] msjtwiiatkii^x . me«t 1 <o«aa^ 

ix^* { R<f«lC3S5(cES$iir^l»ik**iif4 Lv^ e 

[0013] west i <ojaa^xttiiiakiiffiam2<?)j!ft 
a^tttBSPk cofstz^- : JHfx tvtmi-hJt-iStfx 
wmfcirrizbtfntL^. ztnzx*)mi<n>m 

tfxb&2<n>imtfxbcr>ftM&imih&ZbtfX'Z 
[0014] rnl2HMB18«US, ffrGXfijOMmd^ 

zttizmLififfim i ^5§a^'xttaig?t3j:txii2<7)M 

ZmfctthZbimtLW ZixlzX*). mLktzHL 
[0015] friaS^Sr iC$««2%l9Ct8M»$ 4> 

tztrtbzkmtLw zoxoizmRZSftz-th 

ZblzX*), BS^^-ttS- i 0 i k h . 
[0016] lijt£!l»g<i, l5ieS«^g|5«OT^ 

[0017] uiasiB*aictj^T. $ ^tc««&ete 

S*Sik#*F4U\ 4fc, SSltJJ:tflB20«ia^ 
^<0®«5a«^*)ii:'CS«^ i k «<ff 4 1 

[0 0 18] MSmi^Jaa^tt, AI.Zr.T 
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1 Ta Si. W8ltmu*>3"feVYf»l*»iaft* 

[0019] mamma ivmssmm^ a i 

2 0 3> Zr0 2 ,TiN,TaN, S i 0 2 . Si 
N SiON, SiOF.WN,WSifcWRu0 2 

[0020] ' . 

^-mmm^mmBm^tmmm. 02(4* 
vdamhekj: ot i Nittaiw-***^^* 

2a$r*L?i39. £#l6fcW\W^i»«*L«A0 
fcfcoTV*. 4*. ^XASJWBfl 2?>+<MC(4T 

*t:iitf fcinctt 1 3ifmt>nx&>o . zvmw i 

«1 2 afci»3*lfc*»^Wi. *X»S««H 1 2 
<O@«tcJ:o'C0«Hl 30)00 9 SK*" 3 

[0022] Ws&mt 1 2«0T*fctt» b -^~ 

1 5C14. ^xAW<o^att»fc:«i^-CrtffliJ«fc^HBl 

[0023] fA-y^-i l^^fii i a ^ ^ 1<r> 
«H^^i!tajyX^(»l«)JPMr^ttifi») 2 0fcJ: 

t>'m2coso«^xp±tByx;i/ (ig2«aa<f^tt*«> 

2 1*5 *^XRtajP2 0a, 2 0bl^Sd*S 

Btajyx^2oti«fc^2w«®^«:ajyx;u2 1« 

EftM 1 3 LT 9 0 ' OPi&X'mznX I* 

[00 24] 03 (a)^iw5aa^tta5/x;i.2 



6 03 ( a) fcjj^-i^fc. *l*S.fctf*2*)»!a# 

xtttt}/x^2o, 2i(i. w*i#*»#**t»n 

20a, 2 1a**LT4J9, Z*#*m*U20 
a 21a*^ffWN'-llW:^^«*'' 
xitttB-rSioCffllfiS^^S. *fcvH3 (b) 

w*-ytfx\k&;X)V22<mw®fchh. 03 
(b) ism 5^ K-vuxmsxwM* "*> 

»fcWt fe*vfc#««)ntffln 2 2 a . £<0#»<Wtffi 
p 2 2 artTtf fcftft feftfc**- hS2 2 b fc Sr * t 

[00 2 5] *fc»vt-5;^Xttffl/X^2 2«)<r^* 
ftP2 2a(4. »l«)WKr^ttlH^2 08J:t^f. 
2«)JlBi^*ttfflyX^21«>^ttlBO2 0a. 2 1 

2 0, 21. 2 2*>£>(4. «B*t6^ft»W«3 0*> 

[0026] #Xft&lS183 0l4. ^»J--yX^X"C 
jb6ClF 3 t«M-*ClF s «IMi3 1. Arftft 
Ar fttft*3 2 . T i C 1 4 *«W*T i CI 
4 f££}B3 3. NH 3 *«»t*NH3(Wft*34** 

l-cvm,. *lt. ciF 3 ea&«3ifcttciF3^ 

^y3 5^, Ar«MI32*CttAr*X9>fy3 
6# T i C 1 4 ttttS3 3 W4T i C 1 4 #*94* > 
3 7*i NH 3 ft*&jS3 4W4NH 3 ^X7-fy3 8^ 

[ 0 0 2 7 ] T i C 1 4 m*3 3»t>Wf*>T 1 c 1 
4 #X:My3 7t4. ^l<OMa^tttli/X;W2 0^ 

^*#XBf4 2fcS***l"0*. TiC 
1 4 #X ? -f * 3 7 (Cli A r #X 9 -f V 3 6 *»fe«tf 6 
E^4 5*»UMS<iT*J 9 . A r UrSWt 

t i c 1 4 ^4114 2 ^ao-cm i w«ia*'xttai 

VX*2 0*fettfflS*l*. NH 3 tt»ft«34*» 
fe «0f4NH 3 *X9>fy38tt, *2^HKrxttllJ 
yX;l/2 1 *^®l/S^X|E < S4 3l^§tLt*39. 
NH 3 WH 3 V3 8Ui^XBt4 3 

3 6(4. ^-SWXttfljyXA^ 2*»fe«^*S»44 
{C««iH"Cfc9. Ar^X* { Ar^X^-fy3 6*3J: 
UCS2©4 4 ^JioT^-^XDitB/X^2 2*»fettHJ 

s^cifc. c i F s mm i*»fe«^*c 

lF 3 ^5>f>3 5ti±. K*4 6, 47. 4 8*« 
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mZtlThO. Ztlt>mt4 6, 4 7, 4 8^6E*4 
2, 4 3, 4 4ZftlXm<Wm#AVtillSXfr2 

o, m2«7)«ia^ttaiyx^2 i . texw-is/fx 

*£tta}*m£&->T^i>. &io, E§4 5, 4 6,4 
7 , 4 8Kii, ZiXftV^irA 5a, 46a, 47 
a, 4 8a#Rlt6*VO**. 
[00 28] +*>rt-l KOJggl 1 bfctt, 
*Sfc»»P 2 5 tffStt^ftt 0 - £ 08JRP 2 5 

%mw.2 8mm^tixa*), mfmw.28*m2it 

S £ fc CJ: 0 1 1 *BrJ&0X2** T'SSE 

1-£C:fc#-C#a. 

[ 0 0 2 9 ] &*J. #&«2 6I4SWIP 2 5*»fc$»5f 

irF*t3H«i*r*T*micjHai ut.fc g\ HfrtaisK 

.Ml 3USWW2 6<9St&5<7)4>£>loT. SMff 2 6 

fcHKMl 3fc«Cte. 8E«c^-^2 7*«Rtt4>nT 
v**.,. , t . , .. . .. 

[00 303 £^J:$(c«j*3*ifcCVb)ffllBatefc 

AU •>x/>3a«Wl2<0'7X»\3a*»12aK'>x 
AW£8«-f£, &WC\ t^*-l 6 iO^XAW* 

28KJ:>)ftW<-l lrtSSWLtfti'A-i 1 
rt^BfS^XffittJBKc-t*. 9i&M*. S?i<o*!Ul#A 
ttajyX7W2 0*»^>ArtdfA'Ur$-»i-3tTiC 1 4 # 

x*, m2o«yi^ttajyX;i/2 i*^nh 3 #x 
A-i^otaj/X;^ 2frt->J*-&#Ak IX<D 

[0031] ^XAiMrlBtf 1 2*>frxy\£J*» 1 2 a 

o«>xAwod%» **jfc»iowi^xi!tajyxA'2 

OfrfcttfflSftfcT i C 1 4 pW&teSft.g, 2 ft CO 
WCtt. ftMSflfcT i C 1 4 HA\Zi. OT i COJWS^ 
»W»*LfcflL W\$J*aWl 2WHI!|g(Cj:0. a* 
~ViiX^JX)V2 2*>/oDtai$^A rnxnx.r 
ij-^v^W&^x. &2mmffx&8lsZA'2 1*» 

4>tttfJ£*l£NH 3 tfXCJ: 9T i 0#M^l^±tCN 
«WP»Wt«3*U ififctfRJEl/CT i Ntfftft 
S*14. £<ofc. *-V1JX\k&;X)V22frm$& 

iufeAr^x^r^-f-y^aaLfctt. fwmclt 

HlSfifcNHg #*a^$iUffitf>2ttfc:oirVCtt, 
ttMS*ufcNH 3 0 N«JWK^Ji*«i8«fUfc 

ft, >7xyN5d«Wl2«)llHEK:J:0. A'-xtfxtttfJ 
yX/P2 2*^ttJli$'<13tA r#*OX7#-r>"£jI 
jSLT. ^l(O®a^xqtajyX;l/2 0*^iU:tt5§^ 

t i c 1 4 tfxizx g n<ojwk^jio±k:t i 



$£>fc, A*-i;^BttbyXyl-2 2*^PtaS$it)tAr 
HXffiXTii— fVSriliSUrft, HflKcLTNWWH 

^xA^aMwri 2^n«sas(i. >mtfxTs> 

IT i C 1 4 #A£5j:tfNH 3 #*<W8staj»ij5tT 
[0032] ifc. ;<0*^K*»»t**lO«H^Ht 

ajyx;P2 otjj:^2^j(aa^xttiijyx^2 i«># 
;fcj^r*4j:3fcttesii*. a*, ^-swxnta- 

/X^2 2fc>>XAWfctf)iafiI. S^lCtitfXoKfite. 
>t-S?$X#T i C 1 4 ^#HM*i«kt) f NH 3 ^X#" 
H^Sr+^t?^K^Tffi=5rxr*— fXfc LTDifig-rSsS 

1 eomaamr? i.t n t*>»6fcaustB: 

[0033303(a) fc*Ufc«Jt**^*« 1 Vfe 

m^xaaa/x/v2 otiXx/^cDnsm^xotmyxju 

2 1 Ji, tttijp 2 0a. 2 1 a fc -etOT^CfiS^SS 

s^asw 1 2 fc«83*ifc«>xAWiifflfc o^offipi 

h t ^0. l-lOmmt^tXo^mm-l^t^X' 
*6. 4^r, H3 (b) te^LfcaBtt***;*-^ 
xm^yX)V22\t. ttffiP2 2afc^T*fcfiM1- 
I.SSSSfgPMl 2fc*»S<xfc«7XVNWlHBfcwBI^ 
SB?ih 2 *iO. 1-5 Ommfc^rSiotEStS^fc 
*«-C#. -e-cDTSfc*«SSfaffl2±fflfcOSOi®i 
h 3 tfl. l~5 0mmfc^|» e l:atieaf S^fc^T 
#4. Jf4 Kit. hj *<0. l~5mm, h 2 *i0. 
2-10mm, h 3 ^l. 2~ 1 1 mmfc&i.<i: 
X/P2 0, 2 1, 2 2$:IES-fl>. 
[0034] 4fcs T i N)i||il^(Cfcttl>-eil'? f iX^^ 

?izms£t&ztffx'£&. 

TiCl 4 ^SSai: l~5 0sccm(0. 001~ 
0. 0 5L/min),jf|;L<li5-20sccm 

(0. 0 0 5-0. 0 2L/mi n) 
Ar#X (**'J7tfX) Sfi: 10~100sccm 

( 0 . 0 1-0. 1 L/m in) , T i C 1 4 ^'X*J<£ 

NH 3 ^»|fi: 50-1000sccm (0. 0 5- 
1 L/m i n) , ift L<(45 0-5 0 0 seem 
(0. 0 5-0. 5 L/m i n) 
J*-istfXtfS. : 10 0-lOOOsccm (0. 1 — 
1 L/ m i n ) 

f-vy^N'-^E^J : 1 OOmTo r r— 5To r r (1 
3. 3Pa-665Pa) . jfiKlil OOmTor 
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r~lTorr(13. 3Pa~133Pa) 
MOK: 3 0 0-7 0 0X1. »*t<(44 0 0~6 0 ■ 

or 

[0035] &±f>£ olZlX. XSCKIISftfciS 1 

<o«ui#xBtii}/x^2 o*5 itx^2<o5aa^tt*y 

X/1^2 1 frfc-WlW i C 1 4 #Xfc itf NH 3 #X 

AWICT i C 1 4 tfXfcitXNHg #X££££«*&t 
is&X4^y/^>X£ffiV^k&<s A 
LDfcfcJ: 9T i <^?*fcJtfN0>*B*l*2Ei: 
(C)0j£ LTffiS^T i NRfcJBlfct* - k 4 . 4 

i«tt*5isv\ ^-^xDtajyx;w2"2A^A-. 
siH-i.-k^fM^s-** 5 '^ >*-s> 

[0 0 3 6] Z<r>£o%Ti N^cO^^&HOigtff 

C 1 F 3 «3 1*»fe/fX5W>3 5. K*4 6. 47, 
4 8*JitflE*4 2, 4 3, 4 4*tf LT/X/W2 0, 
21, 2 2frfeClF s #X*l»UfltHK**>'><-l 

[0037] ico^u--y^tfctti.c 1F 3 ^ 

^ f^yy-t-rta. ^'J-ayXi&Eti:. Wit* 

C IFstfAWM- 100~5O0sccm (0. 1~ 
0. 5L/min).»iL<li20O-300scc 

m (0. 2~0. 3L/mi n) 

l~10Torr (133-13 3 
OPa), *?4L<lil~5Torr ( 133-6 6 5 
Pa) 

?y--y^»«: 2 0 0~5 0 0'C, #4L<tt2 0 
0~3 0 0"C 

[0038]^ «K^aBg»fc«4 c vDjsuaet 

1 2 «ft*> 0 fc W 12' £ ffl V vc 

xa£»«&1 2 ' *-*a»5 1 «o±K, 4o 
(04T1i2o<7V*II^) 0>?XAf— ^A^tfEME 
"Ttl^iSft^it; iiT.£>^xAT-X^5 2£*-*- 
5 3CJ:0Il]!|g$^l»-k^«k , 5^ «*xAf-X^5 2 

TOT i C 1 4 A'XfciWHa tfxfci 



?-i 6*^xn^i5«^Tcs>i>k. an&sws 

6' *Wt*ik*W*U\ 15' tet-*-16' 

5 ' K^ljl?II&Sr«!c<WL*IWt* - k W* L 

[0039] SfeJC. 05<OlUt^fil'C«±. H®#Xk 
LTOT i C 1 4 tfXfcitWHg tfX***.**^* 
r7_^. y p 6 Ofcit^y^y-^ / 1* 
idfcUtV^S. S/-r'7- / Vy>*6 0{i. HI6tercf <fc 
9 fc. r 4 x?*t* J Sr , t<t«20>**6 0,a?)TffiC£$C 
cO#XttiiJ?L6 0 b jWBlfiSftT *$ 9 , £*>#MfcBHL 
6 0 b*»4>%-fc#**ttlM"* • ^V-^y H 6 1 

twwcirtSit-cv^. roJ: a t/x/KoftfcO t 

^ „ h- ^ i k lz£ t ^x; \Wfc%- 
tCT i C 1 4 #X£JttfNH 3 ^X^*W<v t* J T 

[0040] zuzzk. wi7<nmmmx'te. mo 
jaa^xttai/x;w2 ofc.kt/m2<o5&g#x«:as/x 
)V2 1 <orrfcti»a 7 o Mwro* (» i «*&Mr 
xi»tai/x;w2 o {zftm-hW&tttnTi-mK ) . -^j: 

otrt^kCkO, ^iKrTiCU^xfeiVNH 

w^aj-r&ck^'t'^s. 
[ o 04 1 1 *fBW»4, jja«iw>««wwt8 

jB-cii, t i mtm-tzmt^xTfiifctf. a i 

2 0 3 . Zr0 2 . TaN. Si0 2 . SiN, SiO 
N s WN S WSi. Ru0 2 f> fllWAWt^WtK* 

a^xk ltnh 3 <rxt«vvfe*«. ^io$aa^'xk 
ai 2 o^^xkJi^-rs^s^-^^Ktfcjsffl: 

o^'xS:fflv^c:k* s T#4. i^id^^tfettS 
mi^a^'Xkt-Cti, TiC l 4 ««fc. TaBr 
5 Ta(OC 2 H 5 )5- siC1 4.SiH 4 .S 
i 2 H 6 . SiH 2 CI 2 .WF 6 f»Al,Zr ( T 

#(f|>^k* s "Cf . »20KHWTXkU"Ctt» NH 3 C0 
flWC. NH 3 (N 2 ) . 0 2 , 0. 3 . NO, N 2 O, N 
2 0 3 , N 2 0 5 «|WN*fcliOfcfrtft>tf>*W'S£ 
k* { t'^l>. 

[0042] t-^-tOttSSrHKOWCtt^x 
y^T*C. 04^JT'(±^XA^±^r^lS^* i . i 

ix pwcairc t> J: ^ t . tMi-t * - 1 
tiimn&&£mxi>^\ A-y^xkt 

TArWMlvfttf. N 2 ^X^ftil^Xt-J)oTi 
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[0043] 

imam] HJJWHtfcidfc. *§WIfcJ:*U*. 

ALDJ6fcflffltfc«||frffafc*fc9, 5W=IWf* 

i^a^x*3j:^2o«ia^$:ttaiL, s^s^f 
s«ed#a5«tc^8t^s« " 

[H2 3 H1(7)C VDOIBMlOrtif^^tTIIiH. 

[@3 ] m i coc vDfttmimzm&&i <?>>m#z 
1 04 ] *^offl!^iiM^ffi{^-i) c v D®mmz 
tan 




[06] 04^1{CfflV^j/A-7-^7 F*5r«H!l 
0. 

[07] *mazuz®v$ffimizfa&cvDm 

1 1 ; ftVA'- 

12. 12' ;flrxy\S3MW 
12a; *x?\j6ftS 

1 3 ; mefft • • : ' 

14 ; 

16. 16' ; t-*-* 

20. 21 ; «ia^xttai7X)ir • . 
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